INTRODUCTION {#sec1-1}
============

Research has consistently shown that longer duration of untreated psychosis (DUP) is associated with poorer outcomes among persons with schizophrenia.\[[@ref1][@ref2]\] Although the course of schizophrenia differs across countries, patients from low- and middle-income (LAMI) countries are reported to have better outcomes.\[[@ref3][@ref4]\] This result is surprising, given that mental healthcare delivery systems are poorer in the LAMI countries\[[@ref5]\] and the average DUP tends to be longer in these countries.\[[@ref6]\]

There is a need to examine the relationship between DUP and schizophrenia outcomes in LAMI countries. However, research is sparse in this aspect. Recently, Farooq and colleagues\[[@ref7]\] reviewed the available research examining the association of DUP and outcome of schizophrenia in LAMI countries including India.\[[@ref8][@ref9]\] Though their meta-analysis suggested that delay in the initiation of treatment for psychosis and increased levels of DUP is associated with a poorer response to treatment and outcome in LAMI countries, the authors pointed out that these studies did not meet quality criteria suggested by Marshall and colleagues.\[[@ref2]\] The criteria suggest that (a) participants be diagnosed according to the accepted standardized diagnostic criteria, (b) outcomes should be assessed blind to DUP status, (c) follow-up rates be at least 80%, and (d) there are standardized methods to determine DUP. Thus, the relationship between DUP and outcome in LAMI countries has remained equivocal. In this background, the aim of the article is to describe the results of a 1-year follow-up study, which meets all the quality criteria described above.

MATERIALS AND METHODS {#sec1-2}
=====================

Patients {#sec2-1}
--------

Consecutive patients attending one adult psychiatry unit\'s outpatient services of the national institute of mental health and neurosciences (NIMHANS), Bangalore, were recruited if they fulfilled the criteria for schizophrenia or schizophreniform disorder and had never received antipsychotic medications. The first author used the computerized diagnostic interview schedule for DSM-IV (CDIS-IV)\[[@ref10]\] to confirm the diagnosis. Those with comorbid psychiatric diagnoses, including substance use disorders (except nicotine), organic brain disorder, and mental retardation were excluded.

Assessments {#sec2-2}
-----------

Assessments were chosen to evaluate how DUP affected social functioning and psychopathology at 1-year follow-up.

### Duration of untreated psychosis {#sec3-1}

The interview for retrospective assessment of onset of schizophrenia (IRAOS)\[[@ref11]\] was used to assess the onset of schizophrenia symptoms and the disorder. The IRAOS assesses the onset of psychotic and non-psychotic symptoms of schizophrenia in detail. The IRAOS was modified to suit the Indian context; a trained rater (RS; see Acknowledgments) used it to assess DUP. This tool has been used in an earlier study conducted in South India.\[[@ref12]\] DUP was defined as the time since the onset of the first psychotic symptom to the time of the interview. Some of the patients (*n*=21) were also clinically evaluated by a resident doctor BM Veena and the data regarding the DUP as clinically assessed by the resident doctor had excellent concordance with DUP as established by IRAOS, with an intra-class correlation coefficient of 0.95 (*P*\<0.001).

### Symptoms {#sec3-2}

The positive and negative syndrome scale (PANSS)\[[@ref13]\] was used to assess the severity of symptoms at both baseline and regular intervals at each follow-up (see text under the section "Treatment and follow-up"). For the purpose of this paper, PANSS rating at the 1-year follow-up point (when their social functioning was also assessed) was examined. The raters were trained in the use of PANSS using training videos. The inter-rater reliability was assessed between them for the subscores and total score of PANSS of eight patients who were not included in the study. Reliability was found to be excellent, with an intra-class correlation of 0.92 (*P*\<0.001).

### Social and occupational functioning {#sec3-3}

Functional outcome after 1 year was assessed using the social and occupational functioning scale (SOFS),\[[@ref14]\] a scale specifically validated for assessing the level of functioning of schizophrenia patients in India. SOFS assesses patients' functioning across 14 domains, including self-care, conversational skills, work, money management, etc., on a scale of 1 (no impairment) to 5 (extreme impairment). While administering the SOFS, both patients and their close family members were interviewed together for rating patients' level of functioning. The SOFS was administered by the first author, who was blind to the DUP data. The rater achieved excellent inter-rater reliability in total SOFS score with another independent rater (33 patients; intra-class correlation=0.94; *P*\<0.001). The mean (SD) interval between the recruitment and SOFS rating was 55.9 (37.2) weeks.

Treatment and follow-up {#sec2-3}
-----------------------

Patients received the following antipsychotics after their initial evaluation and through the follow-up period: risperidone (*n*=99), olanzapine (*n*=11), fluphenazine depot injections (*n*=7), chlorpromazine (*n*=2), haloperidol (*n*=2), and flupenthixol depot injections (*n*=2). All patients and their family members went through an hour-long psychoeducation session, which covered topics of causes, clinical features, course, and treatment of schizophrenia. At each clinical follow-up, which ranged from once in 2 months to once in 4 months, adherence to prescribed medication was checked. The information regarding this was collected both from the patient as well as from the caregivers who lived with the patient and supervised their medications. The SOFS could be administered reliably in 93 patients at the 1-year follow-up (i.e., they came with reliable family caregivers). Five patients came for follow-up visits without reliable caregivers, and thus we were unable to obtain SOFS data from them. A project social worker attempted home visits in the 21 remaining patients. Among the 11 patients contacted during home visits, one was symptomatic and the rest were symptom-free. None was interested in visiting the hospital. The visiting social worker was not trained on the use of the SOFS. Three patients had died: one from suicide. Seven patients were not traceable despite all efforts.

Statistical analysis {#sec2-4}
--------------------

All variables were tested for normality of distribution. As DUP and functional impairment scores were not normally distributed \[[Figure 1](#F1){ref-type="fig"}\], non-parametric tests were used while analyzing their association.\[[@ref15]\] To examine the relationship between continuous variables, Spearman\'s correlation was used; Kendall\'s tau-b statistic was used to assess the association between ranked categories of DUP and functional impairment. In order to avoid the confounding effects of variable medication adherence on the outcome, separate analyses were conducted for those who had a minimum of 80% adherence.

![(a) Distribution of duration of untreated psychosis in weeks and (b) Social and occupational functioning scale total score](IJPsy-53-319-g001){#F1}

Ethical considerations {#sec2-5}
----------------------

The study was approved by the NIMHANS ethical committee. The subjects were recruited after obtaining the written informed consent from them as well as their guardians.

RESULTS {#sec1-3}
=======

One hundred and nineteen patients \[mean (SD) age=30.5 (8.8) years; females=55 (46.2%)\] meeting these criteria were recruited between September 2005 and March 2006. Treatment adherence was assessed in 93 patients in whom the SOFS could be administered, as mentioned already. The adherence rates were as follows: 79 (84.9%) patients were adherent for 80-100% of the follow-up period, 4 (4.3%) patients for 60-79% of the period, 2 (2.2%) patients for 40-59% of the period, 2 (2.2%) patients for 20-39% of the period, and 6 (6.5%) patients for less than 20% of the period.

Baseline {#sec2-6}
--------

[Table 1](#T1){ref-type="table"} shows the comparison of patients who were followed up (*n*=93) and those who were not (*n*=26). There was no difference between the two with respect to any other variables except gender: females were significantly less likely to be followed up. DUP was positively correlated with the severity of symptoms at the baseline: Spearman\'s rho for correlation between DUP and PANSS total score at the baseline was 0.25 (*n*=119; *P*\<0.01) for the entire sample and 0.23 (*n*=93; *P*=0.03) for the followed-up patients.

###### 

Comparison between followed up and not followed up patients

![](IJPsy-53-319-g002)

Symptomatic and functional outcome {#sec2-7}
----------------------------------

The SOFS total score also had a positively skewed distribution \[[Figure 1](#F1){ref-type="fig"}\]. It had a significant positive correlation with DUP (*n*=93; rho=0.22; *P*=0.03). Further, PANSS total score at the time of follow-up had a positive correlation with DUP (*n*=93; rho=0.23; *P*=0.03). A separate analysis was conducted for those who were adherent for at least 80% of the follow-up period (*n*=79). Specifically, social functioning and psychopathology at the end of 1-year follow-up was examined for its relationship to DUP: the correlation between SOFS total score and DUP was statistically significant (*n*=79; rho=0.24; *n*=0.03), as was the correlation between psychopathology and DUP (*n*=78; rho=0.27; *P*=0.02). SOFS and PANSS scores had no significant correlation with age (PANSS: rho=--0.007, *P*=0.95; SOFS: rho=--0.20, *P*=0.08), years of education (PANSS: rho=--0.19, *P*=0.1; SOFS: rho=--0.08, *P*=0.49), and PANSS baseline scores (PANSS: rho=0.01, *P*=0.92; SOFS: rho=--0.03, *P*=0.77). With respect to the age at onset, PANSS scores did not have a significant correlation (rho=--0.05; *P*=0.64) while SOFS scores did have (rho=--0.27; *P*=0.02).

SOFS total score was 14 (indicating no impairment) in 27 (29%), 15-28 (indicating mild-moderate impairment) in 39 (41.9%), and 29 or more (indicating moderate-extreme impairment) in 27 (29%). We divided the patients into three equal groups with increasing order of DUP. [Table 2](#T2){ref-type="table"} shows the number of patients with different degrees of impairment across these three groups. There was a significant association between the DUP categories and functional impairment (Kendall\'s Tau-b=0.194; *P*=0.025), indicating that those with the longest DUP had the highest functional impairment. This was also true of those who were adherent for at least 80% of the follow-up period (Kendall\'s Tau-b=0.229; *P*=0.01).

###### 

Comparison between different DUP categories and degrees of impairment (at the follow-up interval)
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DISCUSSION {#sec1-4}
==========

The most important finding of this study is that longer duration of untreated psychosis is associated with poorer symptomatic and functional outcome at 1-year follow-up in a sample of treatment-naοve schizophrenia patients in south India.

The study has several methodological strengths: the diagnosis of schizophrenia was established using a structured interview schedule (CDIS-IV) by a trained psychiatrist; DUP was measured using a standardized scale (IRAOS); both symptomatic and functional outcomes were assessed using standardized scales by raters blind to the information about DUP; and the follow-up rate was high (78.2% of the initial cohort and 80.2% of the surviving patients). Thus, the study meets all the methodological criteria suggested by Marshall and colleagues\[[@ref2]\] in researching DUP and outcome in schizophrenia. This provides a firm evidence for the DUP in being a predictor of the outcome of schizophrenia in a LAMI country like India.

The mean DUP in our sample (90.2 weeks) was comparable to that reported in earlier studies in India (98.8 weeks,\[[@ref16]\] 85.8 weeks,\[[@ref17]\] 97.2 weeks\[[@ref18]\]). It may be noted that mean DUP in India is lower than that in many other low-income countries\[[@ref6]\] like Argentina (468 weeks), Nigeria (152 weeks), and Pakistan (110 weeks). However, it is considerably higher than that in high-income countries with arguably better healthcare delivery systems. This calls for urgent and comprehensive approaches to reduce DUP in LAMI countries.

The association between DUP and functional impairment was fairly modest in our study. Studies have shown that the beneficial effect of reducing DUP is also fairly modest.\[[@ref19]\] However, when seen in the background of the fact that schizophrenia is one of the leading causes of disability despite advances in its treatment and that DUP is one of the few modifiable prognostic indicators of outcome, no effort to reduce DUP should be spared in ensuring a better outcome.

One reason for a modest correlation between DUP and outcome in our sample could be the "flooring effect:" the level of functional impairment was very low in a majority of patients at 1-year follow-up. Though no specific and structured psychosocial services were provided, nearly three-fourths of the patients had either no or mild functional impairment, in the entire sample. All patients lived with their family members, most of whom took keen interest in patients' recovery. Additionally, lack of co-morbid substance use disorder, which is associated with poor outcome of schizophrenia even in the short term,\[[@ref20][@ref21]\] could have contributed to a satisfactory outcome in these patients. Such a situation, where there is little variability in the outcome measures, does not yield itself to the exploration of robust associations between predictor and outcome variables.

There was a positive correlation between DUP and severity of the illness in the baseline. However, at 1-year follow-up, neither psychopathology score nor social functioning score was correlated with baseline psychopathology score. It is unlikely that the association between DUP and outcome was confounded by baseline severity. One cannot, however, rule out the possible role for other confounding factors, which could have led some patients to have longer DUP as well as poorer outcome. For instance, all patients were living with their families. It is conceivable that the quality of family members' relationship and attitude toward the ill persons could have influenced the time taken in seeking help as well as the outcome. This may be tested in further studies.

We had an attrition of about 20% in our sample. Patients' experience of substantial reduction in their symptoms was the most common cause for this. This is consistent with the previous literature on failure to follow-up among schizophrenia patients in India.\[[@ref22]\] These patients were not significantly different from those who were followed up, except the fact that there was female preponderance in those who could not be followed up. The association of DUP with outcome is not known to be different between the sexes. Hence, non-inclusion of these patients could not have substantially influenced the results. However, we cannot rule out the possibility that women who dropped out could have been non-adherent to treatment and could have had poor outcome. Generalizability of the study findings may be limited by this factor. Another limitation of the study is that the sample size was not calculated formally. Rather, all consecutive patients meeting the study criteria within the recruitment period were included.

In summary, this study examined the association of DUP and outcome of patients with never-treated schizophrenia and found that longer DUP is associated with poorer outcomes in the context of a LAMI country. Measures to reduce the inordinate delay experienced by some patients in reaching treatment centers may improve their outcome.
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